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MILK FEVER: ITS SIMPLE AND SUCCESSFUL TREAT- 
MENT. 



PRELIMINARY REMARKS. 

Milk fever is a very common, and until recently a frequently fatal, 
disease affecting cows in all the large dairy districts of this and other 
countries. As it usually attacks the best milking members of the herd 
and at a time when the milk flow is the heaviest, the malad}^ is one 
which has caused very severe losses to our dairy industry. It is there- 
fore of the greatest economic importance that every milk producer 
acquaint himself with the present extremely successful methods of 
treating this disease, especially the injection of filtered atmospheric air 
into the udder. This form of treatment has been adopted within a 
comparatively recent time, and, in view of the uniform success that 
has followed, every dairyman should become familiar with its use and 
should provide himself with a suitable apparatus for its application, 
especially if he is located where the services of a competent veterina- 
rian can riot be secured. This method of dealing with the disease does 
not make the assistance of the veterinarian undesirable, in case it is 
obtainable, as the professional man may frequently be of the greatest 
assistance in treating complicated symptoms, should they arise. 

NAME AND SYNONYMS. 

The common name for this malady — milk fever — is an erroneous and 
misleading one, as in reality fever is usually absent; instead, there is 
generally an actual reduction in body temperature. A far better and 
more distinctive term and one that describes the actual condition much 
more precisely is parturient paresis. The disease has also several other 
names in various parts of the. country, such as calving fever, parturi- 
tion fever, parturient apoplexy, parturient collapse, puerperal fever, 
vitulary fever, and dropping after calving. 

DESCRIPTION 0E DISEASE. 

Milk fever is a disease of well-nourished, plethoric, heavy-milking 
cows; it occurs during the most active period of life (fourth to sixth 
calf), and is characterized by its sudden onset, and the complete paralysis 
of the animal with loss of sensation, and by f ollowing closely the act 
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of calving, or parturition, terminating in a short time in recovery or 
death. One attack predisposes the animal to a recurrence of the 
trouble. While this disease may occur at any time during the whole 
year, it is seen principally during the warm summer season. The 
affection is almost entirely confined to the cow, although a few cases 
have been reported in the sow and goat. Sheep are entirely free from 
the disease. 

PREDISPOSITION AND CAUSE. 

There are few diseases among our domesticated animals regarding 
the exact cause of which more widely different theories have been 
advanced than that of milk fever. The causes may properly be 
divided into two kinds — predisposing and direct. Experience shows 
one of the most prominent predisposing causes to be the great activity 
of the milk-secreting structure, namely, the udder. This organ is 
most active after the fourth, fifth, and sixth parturition, and this is 
the time of life when the vast majority of cases occur. The disease 
is almost unknown in heifers with the first calf and decreases in fre- 
quency steadily after the most active milking period is past. It is 
rarely, if ever, met with in pure beef breeds, such as the Shorthorn, 
Angus, and Hereford, while its main inroads are made into the heavy- 
milking breeds, such as the Holstein, Jersey, and Guernsey. Another 
factor that is probably of equal importance with the activity of the 
udder in producing the disease is the existence of a plethoric condition 
of the system, the result of excessive feeding and lack of exercise 
before calving. In heavy -milking cows all the food eaten in excess of 
that required to make up for the normal waste of the system is turned 
into milk and not used for the laying on of flesh or fat. Fleshiness is 
therefore an unnatural condition in these animals, and the period dur- 
ing which they are "dry " is usually very short; indeed, many of these 
cows continue to secrete milk right up to the time of calving. In those 
cases where the animals go dry the excess of nutriment in the food has 
no avenue of escape and immediately becomes stored up in the glands 
and in the blood, throwing the system into a high state of plethora. 
Now, at the time of calving all the blood which has been supplying 
the fetus is suddenly thrown back on the circulation, and if the udder 
does not begin active secretion very promptly plethora becomes 
extreme. The blood plasma under these conditions is very rich and 
dense, containing a large percentage of albumen and glycogen, and 
causing a shrinkage in size of the blood cells. This condition is 
invariably seen when the blood of milk-fever patients is examined 
under the microscope. 

Fatness of the animal has been ascribed an important place among 
the causes of milk fever. This, however, in itself is probably not a 
predisposing cause. The beef breeds (Angus and Shorthorn) are 
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usually in far better condition at the time of calving than the milking 
breeds (Jersey and Holstein), and yet milk fever is a rarity in the 
former. At the same time it must be understood that a fat Jersey is 
more predisposed than one' poor in flesh. In the fat Jersey the sys- 
tem is already loaded with an excess of nutriment, and, at the time of 
calving, extreme plethora is more readily produced than in the thin 
animal where the excess of nutritive elements could be more readily 
used and stored in the depleted muscular and glandular structures of 
the body. Fatness is therefore only of importance in the production 
of the disease in so far as it tends to increase glandular activity, par- 
ticularly of the udder, and because of the higher state of plethora of 
the fat animal. 

Regarding the direct cause of milk fever numerous theories have been 
advanced by various investigators, but only to be abandoned as further 
discoveries in pathology were made. Thus Schmidt, of Miihlheim, 
basing his theor}^ upon the striking resemblance of the symptoms of 
milk fever to those of sausage poisoning, claimed that the former was 
due to an auto-intoxication, produced by the absorption of toxins from 
the uterus. This was a great advance over the theories which up to 
this time had been considered. Nevertheless, the medication recom 
mended by this writer, which aimed at the antiseptic treatment of the 
womb, failed to decrease the great mortality of the disease, and his 
theory was finally entirely superseded in 1897 by that of J. Schmidt, 
of Kolding, Denmark. This able investigator first directed atten- 
tion toward the udder by claiming (as Schmidt, of Miihlheim, had 
done) that the disease was an auto-intoxication, but produced by 
the absorption from the udder of leucomaines, resulting from the 
decomposition of the first milk (colostrum). Following up this 
idea Schmidt considered that the treatment should be directed toward 
retarding the secretion of the udder and at the same time neutralizing 
the leucomaines, or toxins, already present, by the use of some anti- 
toxic agent. He therefore advocated the injection of the udder with 
an aqueous solution of potassium iodide, which method was followed 
by an immediate decrease in the mortality to a very marked degree. 
The great success attendant upon this line of treatment at once gave 
the theory general recognition, and this very difficult problem was at 
last thought to be solved. Within the last few years the injections of 
etherized air, oxygen, and sterile atmospheric air have been used with 
wonderful success, reducing the death rate much lower than the potas- 
sium iodide had done. It therefore seems that a thorough distention 
of the udder is far more important than the antitoxic action of potas- 
sium iodide. 

In explanation of the efficiency of this treatment some writers have 
claimed that after calving the determination of blood is suddenly 
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changed from the uterus to the udder, which produces an anemia (blood- 
lessness) of the brain. By thoroughly distending the udder the pres- 
sure therein causes a decrease in its circulation, which tends to equalize 
the distribution of the blood in other parts of tiro body, thus relieving 
this anemia of the bruin and the consequent symptoms of milk fever. 
It hns also been suggested that the highly favorable results obtained 
by the injection of atmospheric air and other gases into the udder are 
due to the fact that milk fever is produced by an anaerobic organism 
(a germ unable to live in the presence of air), which invades the udder. 
If this should prove true it is probable that this organism remains 
localized in the -udder, as the bacillus of lockjaw refnains localized at 
the point of injury, and produces a highly potent toxin, which, when 
absorbed into the sj\stcm, hns a specific action on the nerve centers. 
These theories, however, have not been proved, and the determination 
of the cause of this affection still requires investigation. 




Fig. 1.— Cow affected with milk lever. 
SYMPTOMS. 



This disease in its typical and most common form is comparatively 
easj' to diagnose and one which almost even* dairyman knows immedi- 
ately before the arrival of the veterinarian. It usually eomes on within 
two days after the birth of the calf and is practically never seen after 
the second week. In isolated instances it has been observed a few days 
before calving. At the commencement of the attnek there is usually 
excitement; the cow is restless, treads with the hind feet, switches the 
tail, stares anxiously around the stall or walks about uneasily. She may 
bellow occasionally, show slight colicky symptoms, and make ineffectual 
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attempts at relieving the bowels. These symptoms are rarely recog- 
nized by the owner, but they are followed within a few hours by begin- 
ning paralysis, indicated by a staggering gait, especially in the hind 
legs, and by weakening of the knees and fetlocks in front. The patient 
now becomes quieter, the gait more staggering and weak, and finally 
the animal goes down and is unable to rise. The paralysis by this time 
is general, the calf is unnoticed, and the cow lies perfectly quiet with 
the eyes partly closed and staring and showing a complete absence of 
winking when the eyeball is touched. She is absolutely unheedf ul 
of her surroundings and flies may alight with impunity on all parts of 
the body without causing the slightest movement to dislodge them. 
While down the patient assumes a very characteristic position (see 
fig. 1), which is of great aid in diagnosis. The head is turned around 
to the side (usually the left) and rests on the chest, causing a peculiar 
arching of the neck. If the head is drawn out straight, it immedi- 
ately flops around to the side again when the force is removed. The 
body usually rests slightly to one side, with the hind legs extended 
forward and outward and the fore legs doubled up in their normal posi- 
tion. There is paralysis of the muscles of the throat, so that swal- 
lowing is impossible, and in case drenching is attempted there is great 
danger of the fluids going into the lungs and setting up traumatic 
pneumonia. Paralysis of the rectum and bladder is also complete and 
the movement of the intestines is so suppressed that purgatives are 
frequently powerless to reestablish it. Fermentation in the paunch 
with consequent bloating is sometimes seen, particularly when the 
patient is allowed to be stretched out on her side. The secretion of milk 
is diminished and may be suspended entirely. Sugar is voided in the 
urine, depending in quantity on the severity of the attack. The pulse 
is weak and at times hardly perceptible to the finger, averaging from 
50 to 70 beats per minute. Later in the disease, however, and espe- 
cially in those cases with unfavorable terminations, it may reach 100 
per minute. There is seldom noticed a rise of temperature. Some- 
times at the commencement of the attack the temperature may reach 
103° F., but there is a steady decrease to as low as 95° F. as the 
disease progresses. The temperature rapidly rises again as improve- 
ment is manifested. Convalescence occurs rapidly, and on the day 
following the onset of the disease, and in some cases even within a few 
hours, the animal may be up eating and drinking in a normal manner. 
Sometimes, howeyer, a slight paralysis of the hind quarters persists, 
and may remain for a week or even longer, indicating that some struc- 
tural change must have occurred in the nerve centers. In fatal cases 
the animal may remain perfectly quiet and die in a comatose condition 
from complete paralysis of the nervous system, but more frequently 
there is some agitation and excitement prior to death with tossing 
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about of the head. Death, like recovery, usually occurs in from 
eighteen to seventy-two hours after the onset of the malady. 

APPEARANCE AFTER DEATH. 

The postmortem appearances in an animal dead of this disease are 
frequently entirely negative and not in the slightest degree character- 
istic. This further upholds the theory that milk fever is an intoxica- 
tion and not a bacterial infection, as in the latter case the lesions would 
be more marked and distinguishable. The postmortem also fails to sub- 
stantiate the fermentation theory of Schmidt-Muhlheim, as the uterus 
is generally found contracted and its mucous membrane intact. The 
third stomach is sometimes found impacted with dry, hard masses of 
food, and there may be some fermentation in the intestines. Sugar in 
varying percentage is always found in the urine in the bladder as well 
as in that drawn prior to death. Various particles of food may be found 
in the larynx together with congestion and swelling of the mucous 
membrane of the trachea and bronchi. Pneumonia, traumatic in origin, 
may also be observed if drenching has been attempted after paralysis 
of the throat has occurred. The blood usually appears dark and thick 
and congestion of the spinal cord and of the base of the brain is also 
quite frequently present. 

PROGNOSIS AND MORTALITY. 

Prior to the introduction of the Schmidt treatment milk fever was 
considered an exceedingly serious malady and the death rate was 
placed by various authors at 40 to 50 dnd even 70 per cent. However, 
after the introduction and general application of potassium iodide 
injections into the udder, the mortality was reduced in Denmark and 
Germany to 17 per cent, in Switzerland to 22 per cent, and in Austria 
to 25 per cent, while in this country the statistics collated at the Iowa 
Experiment Station show 119 recoveries without complication out of 
166 cases, a mortality of 28 per cent. Since the use of sterile atmos- 
pheric air for the injection of the udder, the death rate is even much 
lower than with the potassium iodide treatment, and in Denmark out 
of 914 patients, 884, or 96.7 per cent, recovered. In general, the 
nearer the attack follows the act of calving the more severe it proves 
and the graver the danger. The severity also greatly increases with 
each subsequent attack. 

TREATMENT. 

In the administration of medicine by the mouth, and especially 
drenches, great care should be taken to prevent the fluids from getting 
into the larynx and from there into the lungs where they will set up 
traumatic pneumonia, which is almost invariably fatal. In case the 
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throat is not paralyzed the drench may prove of value and should be 
given slowly and immediately stopped at the first sign of uneasiness or 
coughing on the part of the animal. While the patient lies on the side 
she must raise the weight of her body at each inspiration, which is very 
exhausting, and hypostatic congestion of the dependent lung is greatly 
favored. Consequently it is of importance that the cow should be kept 
propped up on the breastbone by means of bags of chaff or straw 
placed against her side. In the way of medicinal treatment purgatives 
may be given in the first stage of the disease when the animal can 
swallow, with the precautions above mentioned. One pound of Epsom 
salts and 2 ounces of creolin dissolved in a pint of water will prove 
beneficial. The creolin is added for its antiseptic action to prevent 
fermentation in the paunch with the consequent danger of the eructa- 
tion of foods and their subsequent passage into the windpipe. Ammo- 
nium carbonate in 2-dram doses dissolved in 2 ounces of water will be 
found to act equally as well as the creolin in this respect. Epsom salts 
is rather slow in its action, and an injection under the skin with a 
hypodermic syringe of li to 2 grains of eserine sulphate, when obtain- 
able, will be found quicker and more efficacious. The rectum should 
be emptied and injections of 1 to 2 gallons of warm water given to 
stimulate intestinal movements. However, the normal movement of 
the bowels, once lost, is exceedingly hard to reestablish, and sometimes 
all efforts in that direction fail. The urine should be drawn with a 
catheter or by pressure on the bladder with the hand in the rectum, 
as the bladder is paralyzed and unable to empty itself. 

The feeble pulse and subnormal temperature call for the administra- 
tion of stimulants. Injections under the skin of 1 dram of the follow- 
ing solution every three hours are probably the most efficacious: 80 
grains of caffein, 60 grains of sodium salicylate, and 4 drams of water. 
Similar injections of 1 grain of strychnia sulphate three times daily 
will also be found very beneficial, although numerous other drugs 
may be recommended, as spirits of camphor, veratrin, tincture of 
digitalis, alcohol, etc. In case the animal is very excitable the head 
should be restrained in such a manner as to prevent in jury, and, in 
case the violence becomes excessive, H ounces of chloral dissolved in a 
quart of water may be injected into the rectum, or 5 grains of mor- 
phine sulphate under the skin. 

THE POTASSIUM IODIDE TREATMENT. 

As previously stated Schmidt, of Kolding, advanced the theory in 
1897 that the cause of milk fever was the absorption of leucomaines 
from the udder, and recommended that potassium iodide be injected to 
prevent the formation of the toxin and to neutralize that already exist- 
ing. This was the most rational theory so far advanced and the treat- 
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nient proved to be beneficial, being* followed by astonishingly good 
results. After this treatment was generally resorted to throughout 
Europe and America, the death rate fell from 40 per cent to 17 per cent. 
The apparatus required for the Schmidt treatment is exceedingly simple 
and consists of a piece of rubber tubing about 4 feet long, to one end 
of which is attached an ordinary milking tube which is inserted into 
the teat. * At the other end a funnel is fitted, into which the solution is 
poured. Previous to the injection the udder should be thoroughly 
milked out and washed off with warm water and soap, followed by a 
5 per cent solution of carbolic acid or creolin. A clean towel should 
be placed under the udder to keep it from coming in contact with the 
stable litter or other filth. Two and one-half drams of potassium 
iodide are then added to one quart of water previously boiled for 
fifteen minutes and allowed to cool to the temperature of the body. 
The funnel and tubing should likewise be disinfected before the injec- 
tion. The milking tube is inserted into the four teats in succession, 
each quarter of the udder, after it has been milked out clean, receiv- 
ing one-half pint of the liquid. The udder should then be thoroughly 
massaged to make sure that all the milk canals are penetrated by the 
liquid. In case improvement does not occur the injection may be 
repeated once or twice at intervals of eight hours, always observing 
the same antiseptic precautions, as it is possible to produce a danger- 
ous mammitis (caked bag) and ruin the "udder by careless injections 
which introduce pathogenic bacteria. This danger, however, is 
entirely obviated by the use of ordinary antiseptic precautions, as 
described above. 

THE NEW AIR TREATMENT. 

Of all known methods of treating milk fever, the injection of sterile 
atmospheric air into the udder is by far the most simple and practicable 
as well as the most efficacious and harmless one at our disposal, and 
only occasionally, requires that medicinal treatment be given. 

For a considerable length of time the entire value of Schmidt's 
treatment was considered to be the antitoxic action of potassium 
iodide, and soon numerous investigators began injecting various other 
antiseptics, such as carbolic acid, creolin, etc., with equally good 
results. Sterile water and sterile salt solution were tried with no 
increase in the mortality, and it was therefore considered that the dis- 
tention of the udder was as important a factor as the antitoxic action 
of the iodide of potash. Continuing along these lines, Kortman used 
antiseptic gases (etherized air) with beneficial results. Oxygen was 
then tried by Kniisel with increasing success and the deaths among 
the experimental cases virtually ceased. The apparatus for treating 
with oxygen and etherized air, however, are expensive and cumber- 
some, and this greatly limits their use by the average practitioner. 
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To Andersen, of SkandeTborg, belongs the credit of first having 
made use of plain atmospheric air, although Schmidt had previously 
recommended the admittance of air with the potassium iodide solution 
for the purpose of obtaining greater diffusion of the liquid. Ander- 
sen first injected air along with sterile water and then by itself. The 
results were astonishingly successful. Thus Schmidt reports that out 
of 914 cases treated in Denmark, 884,. or 96.7 per cent, were restored 
to health. The record of 140 of these animals shows that recovery 
occurred in the average time of 6f hours. Of this number 25 cases 
required a second injection, while in 3 of the latter number it was 
necessary to give a third treatment before they were able to get upon 
their feet. The treatment is also practically harmless, as the statistics 
of the, above-mentioned 914 patients show that only 1 cow was affected 
with a severe attack of caked bag after this treatment, while in 4 other 
cows a milder inlammation of the udder was apparent. Equally good 
results have likewise been obtained in this country. 

The method of injecting filtered air into the udder is easy of manip- 
ulation, requires but little time, and is readily accomplished by means 
of a milk-fever apparatus, such as is illustrated in fig. 2: a It con- 
sists of a metal" cylinder f with milled screw-caps c and d on either 
end. Cap c may be removed in order to place sterile absorbent cot- 
ton within the chamber. To this cap the rubber bellows a and h are 
connected by 9 inches of rubber tubing. Cap d is to be removed 
together with the attached 18 inches of rubber hose, at the free end 
of which is the self -retaining milking tube for the purpose of dis- 
infection before treating each case. The pulling on or off of the tub- 
ing on the nozzles of the milled caps is thus rendered unnecessary. 
Within the metal cylinder at e is a wire net, which prevents the 
obstruction of the outlet of the chamber by holding back the sterile 
cotton, and also permits of the unscrewing of the lower cap and the 
disinfection of this portion of the apparatus, including the milking 
tube, without contaminating the packing. Absorbent cotton impreg- 
nated with carbolic acid (earbolized cotton) or other suitable disinfect- 
ant can be purchased from the drug trade in most localities, and is 
better, though slightly more expensive, than the plain cotton. 

Previous to making the air injection, the hands of the operator 
should be thoroughly cleansed and the udder should receive the same 
careful antiseptic treatment as has been recommended in discussing 
the injection of potassium iodide. Soap and water should be applied 
to the teats and udder, after which they should be carefully disinfected 
with a 5 per cent solution of carbolic acid (3 tablespoonf uls of pure 

« Persons desiring the name and address of firms manufacturing milk-fever outfits, 
together with the price of same, will be furnished with such information upon appli- 
cation to the Chief of the Bureau of Animal Industry. 
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carbolic acid to 1 quart of water). A clean towel should then be 
placed under the udder to prevent the teats from coming in contact 
with dirt or filth of any kind. The milking tube, before it is placed 
in the teat, should have been perfectly sterilized by boiling for fifteen 
minutes, with the lower hose and cap of the cylinder attached, and 
the apparatus should be wrapped in a clean towel, without touching 
the milking tube, to prevent contamination before use. If the appa- 
ratus has been subjected to this treatment shortly before and it is 
desired to disinfect only the milking tube, the latter may be placed 
in a 5 per cent solution of carbolic acid for five minutes. It is then 
carefully inserted into the milk duct of the teat without emptying the 
udder of milk. Air is now pumped from the bulb a into the reservoir 
5, and thus a continuous flow of air is forced through the filtering 
chamber and into the udder. Slight massage or kneading of the udder 
will cause the innermost recesses of the milk tubules to become distended 
with the injected air. After one-quarter of the udder is well distended 
the milking tube is removed, care being taken to prevent the outflow 
of air by having an assistant tie a broad piece of tape about the teat at 
the time the milking tube is withdrawn. The same treatment is repeated 
with the other three teats until the udder is satisfactorily distended. 
In case the air becomes absorbed and no improvement is noted within 
five hours, a repetition of this treatment should be made under the 
same antiseptic precautions as at first. The tape should be removed 
from the teats two or three hours after the cow gets on her feet, the 
constricting muscles at the tip of the teats being now depended on for 
retaining the air. In this manner the air may be left in the udder for 
twenty-four hours, and when recovery is assured, it should be gradu- 
ally milked out. It is needless to say that the calf should not be per- 
mitted to suck during this period. 

Inflammation of the udder (caked bag) is avoided if the milking tube 
is thoroughly disinfected before each application, and if the cow's teats 
and bag and the hands of the operator have been properly cleansed. 
If the apparatus is kept in its case free from dust and dirt, the absorb- 
ent or medicated cotton in the metal cylinder will efficiently filter 
enough air to distend the udders of six cows. After this number has 
been treated it is advisable to replace the old cotton with a fresh 
sterile supply, which should be placed loosely in the cylinder." 

While this method of treating milk fever is a comparatively easy 
one for a farmer or dairyman to adopt, he can not expect to have the 

«A number of bacteriological tests were made in order to determine the efficiency 
of the absorbent cotton in the cylinder to filter out the microorganisms from the 
atmospheric air. For this purpose agar plates and slant agar tubes were used and 
the results obtained proved the absolute certainty of this quantity of cotton filtering 
successfully a sufficient volume of air to distend six good-sized udders. 
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same successful results as those obtained by a skilled veterinarian, and 
it is therefore advisable that the services of such a veterinarian should 
always be obtained in those districts where it is possible. In many 
cases it will be found that the injection of air into the udder will be 
sufficient to combat the disease without any other treatment, but it is 
always advisable to study the symptoms of each individual case and 
administer in a rational manner the indicated medicines. 

PREVENTION. 

Until recently most stringent measures were resorted to by every 
careful dairyman to prevent the development of the disease in his 
herd. However; since the treatment of the present day has so greatly 
reduced, and even in some cases obliterated, the mortality, prevention 
is no longer such an important problem and therefore preventive meas- 
ures which have a severe and lasting effect upon the animals should be 
abandoned from an economic standpoint. It has long been advocated 
to starve all suspected animals for two weeks prior to the birth of the 
calf. It is frequently noted that this has an injurious effect on the 
milk now of the animal, from which it may require several weeks for 
her to recover and gain her normal output of milk. This measure is 
no longer considered advisable, as it is better to have cows attacked 
with the disease once in a while (the mortality being less than 5 per 
cent) than to decrease the flow from every heavy-milking cow for one 
to three weeks after she comes fresh by starving her before calving. 

A method which is not quite so sure of reducing the plethoric condi- 
tion of the cow, but which nevertheless proves very efficient and is 
without the slightest permanent injurious effect, is the administration 
of 1 to li pounds of Epsom salts two or three days prior to calving. 
In case this has been neglected and a well-nourished, heavy-milking 
cow has passed through an easy nonexhausting calf birth, the admin- 
istration of the salts after the labor is over should by no means be neg- 
lected. Bloodletting has also been advocated, but there is always the 
danger of exciting the blood-making organs to excessive activity, thus 
largely neutralizing the effect. It should therefore be resorted to only 
when the cow is extremely fat, is a heavy milker, and has had one or 
more previous attacks. The blood should be drawn from the jugular 
vein until the pulse softens perceptibly, 1^ pints for every 100 pounds 
of the animal's body weight being about the right amount. 

Another very good preventive measure, and one easily carried out, 
though frequently overlooked, is to give the cow plenty of exercise up 
to the time of calving. Many animals are allowed to run continuously 
on pastures from the time they go dry until a week or two before calv- 
ing, when they are transferred to the stable without any subsequent 
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exercise. This is very conducive to the enriching of the blood and the 
development of the disease. 

The most recent preventive treatment suggested is in line with the 
favorable results obtained by the injection of air into the udder. It con- 
sists in allowing the susceptible cow to retain in the udder for 24 hours 
af ter calving all the milk except the small quantity required by the 
calf, which should be taken if possible from each quarter. The disten- 
tion of the udder naturally follows as in the air treatment and acts as a 
preventive against milk fever. In the Island of J ersey and at the Bilt- 
more Farms, N. C, where this practice is common, the number of 
milk fever cases has been greatly lessened. General sanitary conditions 
should also be looked after, such as the supply of pure air and clean 
stabling, with plenty of clear cool water and laxative foods, such as 
grasses and roots. Some observers who believe in the microbic origin 
of the disease have recommended the cleaning of the manure and dirt 
from the animal and spraying the hind quarters and genitals with a 
4 to 5 per cent solution of carbolic acid, lysol, or creolin, just prior to 
calving. From our present knowledge of the disease, however, this is 
probably unnecessary. 
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FARMERS' BULLETINS. 

The following is a list of the Farmers' Bulletins available for distribution, showing 
the number and title of each. Copies will be sent free to any address in the United 
btates on application to a Senator, Representative, or Delegate in Congress, or to the 
Secretary of Agriculture, Washington, D. C. Numbers omitted have been discon- 
tinued, being superseded by later bulletins. 

No. 16 Leguminous Plants. No. 22. The Feeding of Farm Animals. No. 24. Hog Cholera and 
a^^V^ 25 ' Pea x nu ^: Culture and Uses. No. 27. Flax for Seed and Fiber. No 28 Weeds: 

tpSirS T *1tTsi N a°i^V S ° Uri i lg and °ff er Chan S es in Milk - No - 30 - Gra Pe Diseases on 
the Pacific Coast No. 31. Alfalfa, or Lucern. No. 32. Silos and Silage. No. 33. Peach Growing 
for Market No. 34 Meats: Composition and Cooking. No. 35. Potato Culture. No. 36. Cotton Seed 
and Its Products. No. 37 Kafir Com: Culture and Uses. No. 38. Spraying for Fruit Diseases No 39 
Onion Culture No. 41. Fowls: Care and Feeding. No. 42. Facts About Milk. No. 43. Sewage Vit 
posal on the Farm. £0. 44 Commercial Fertilizers. No. 45. Insects Injurious to Stored Grain. 
No. 46. Irrigation m Humid Climates. No. 47. Insects Affecting the Cotton Plant. No. 48 The 
Manuring ol Cotton. No 49. Sheep Feeding. No. 50. Sorghum as a Forage Crop. No. 51. Standard 
Varieties of Chickens. No. 52. The Sugar Beet, No. 54. Some Common Birds No. 55 The M v 
Herd. No 56. Experiment Station Work— I. No. 57. Butter Making 011 the Farm. No 58 The Sov 
Bean as a Forage Crop No. 59. Bee Keeping. No. 60. Methods of Curing Tobacco. No. 61. Aspara- 
gus Culture. No. 62. Marketing Farm Produce. No. 63. Care of Milk 01? the Farm. No 64 Ducks 
and Geese. ISO. 65 Experiment Station Work-11. No. 66. Meadows and Pastures. No. 68 The 
Black Rot of the Cabbage. No. 69. Experiment Station Work— III. No. 70. Insect Enemies of the 
Grape, No 71 Essentials 111 Beef Production. No. 72. Cattle Ranges of the Southwest. No 73 
Experiment Station Work-IV. No. 74. Milk as Food. No. 75. The Grain Smuts. No 77 The 
fe im on g mi S £ lls - .78- Experiment Station Work-V. No. 79. Experiment Station Work'-VI 
?r°- ?S' Peach Twig-borer. No. 81. Corn Culture in the South. No. 82. The Culture of Tobacco' 
No. 83. Tobacco Soils. No. 84. Experiment Station Work— VII. No. 85. Fish as Food. No 86 Thirtv 
Poisonous Plants. No 87. Experiment Station Work-VIII. No. 88. Alkali Lands. No. 89 Cow- 
peas. No. 91. Potato Diseases and Treatment, No. 92. Experiment Station Work— IX No 93 ' Sne-ar 
as Food No 94 The Vegetable Garden. No. 95. Good Roads for Farmers. No. 96. Raising Sheep 
for Mutton No, 97. Experiment Station Work-X. No. 98. Suggestions to Southern Farmers No 
99. Insect Enemies of Shade Trees. No. 100. Hog Raising in the South. No. 101. Millets No 102* 
Southern Forage Plants. No. 103. Experiment Station Work— XI. No. 104. Notes on Frost No' 105* 
Experiment Station Work-XII. No. 106. Breeds of Dairy Cattle. No. 107. Experiment Station 
iT 0 ?^ 11 . 1 - No.108. SaltbiMhes. No. 109. Farmers' Reading Courses. No. 110. Rice Culture in the 
United States. No. 111. Farmers' Interest in Good Seed. No. 112. Bread and Bread Making. No 113 
The Apple and How to Grow It. No. 114. Experiment Station Work— XIV. No. 115. Hop Culture in 
California. No 116. Irrigation in Fruit Growing. No. 118. Grape Growing in the South. No 119 
Experiment Station Work-XV. No. 120. Insects Affecting Tobacco. No. 121. Beans, Peas and other 
Legumes as Food No. 122. Experiment Station Work-XVI. No. 123. Red Clover Seed: Information 
for Purchasers. No. 124. Experiment Station Work— XVII. No. 125. Protection of Food Products 
irom Injurious Temperatures. No. 126. Practical Suggestions for Farm Buildings. No 127 Im- 
portant Insecticides. No. 128. Eggs and their Uses as Food. No. 129. Sweet Potatoes. No. 131 House- 
hold Tests for Detection of Oleomargarine and Renovated Butter. No. 132. Insect Enemies of Grow- 
ing Wheat. No. 133. Experiment Station Work— XVIII. No. 134. Tree Planting in Rural School 
Grounds. No. 135. Sorghum Sirup Manufacture. No. 136. Earth Roads. No. 137. The Angora Goat 
?!£• Irrl ^ atlon in Field and Garden. No. 139. Emmer: A Grain for the Semiarid Regions No' 
I 40 ; ?3 nea PPj e Growing. No. 141. Poultry Raising on the Farm. No. 142. Principles of Nutrition and 
Nutritive Value of Food. No. 143. The Conformation of Beef and Dairy Cattle. No. 144. Experiment 
Station Work— XIX. No. 145. Carbon Bisulphid as an Insecticide. No. 146. Insecticides and Fungi- 
cides No. 147 Winter Forage Crops for the South. No. 148. Celery Culture. No. 14.9. Experiment Sta- 
tion Work— XX. No. 150. Clearing New Land. No. 151. Dairying in the South. No. 152. Scabies in 
Cattle. No. 153. Orchard Enemies in the Pacific Northwest. No. 154. The Home Fruit Garden: Prepa- 
ration and Care. No. 155. How Insects Affect Health in Rural Districts. No. 156. The Home Vineyard, 
o °V • a J e p ™pagation of Plants. No. 158. How to Build Small Irrigation Ditches. No. 159. 
Jscab m Sheep. No. 161. Practical Suggestions for Fruit Growers. No. 162. Experiment Station Work— 
+t ™ B ape as a Fora ^ e Cr °P- N o- 165. Culture of the Silkworm. No. 166. Cheese Making 
xt 11 %? T . m '. No - 167 • Cassava. No. 168. Pearl Millet. No. 169. Experiment Station Work— XXII 
No i Principles of Horse Feeding. No. 171. The Control of the Codling Moth. No. 172. Scale Insects 
and Mites on i Citras Trees. No. 173. Primer of Forestry. No. 174. Broom Corn. No. 175. Home Manu- 
facture and Use of Unfermented Grape Juice. No. 176. Cranberry Culture. No. 177. Squab Raising. 
No. 178. Insects Injurious in Cranberry Culture. No. 179. Horseshoeing. No. 181. Pruning. No. 182. 
Poultry as Food. No. 183. Meat on the Farm— Butchering, Curing, etc. No. 184. Marketing Live 
K oc t: • 185> , Bea utifying the Home Grounds. No. 186. Experiment Station Work— XXIII. No. 
IZ 7 ' _V rai . nag eo f Farm Lands. No. 188. Weeds Used in Medicine. No. 189. Information Concerning 
the Mexican Cotton Boll Weevil. No. 190. Experiment Station Work— XXIV. No. 191. The Cotton 
Bollworm. No. 192. Barnyard Manure. No. 193. Experiment Station Work— XXV. No. 194. Alfalfa 
beea. No. 195. Annual Flowering Plants. No. 196. Usefulness of the American Toad. No. 197. Im- 
vr° oaa m i Game Elrds and E &£ s for Propagation. No. 198. Strawberries. No. 199. Corn Growing. 
^o.^_ u T °- Inrkeys. No. 201. Cream Separator on Western Farms. No. 202. Experiment Station Work- 
er V?-' 203 ' Caimed Fruits, Preserves, and Jellies. No. 204. The Cultivation of Mushrooms. No. 
205. Pig Management. No. 206. Milk Fever. No. 207. Game Laws, 1904. No. 208. Varieties of Fruits 
Recommended for Planting. No, 209. Controlling the Boll Weevil in Cotton Seed and at Ginneries. 
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